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© Improvements In or relating to financial transaction cards. 



© A financial transaction card 2, such as a cheque 
guarantee and/or credit card includes a tagging ele- 
ment 4 of a high permeability, low coercivity mag- 
netic material, such as Ni Fe. The tagging element 4 
is arranged in magnetic communication with a mag- 
netic stripe 10 of relatively hard magnetic material or 
in a region of the card 2 used to record identifying 
data, such as user details, so as to be deactivated 
when the user details are recorded on the card 2. 
The provision of the element 4 enables card blanks 
to be monitored by an electronic article surveillance 
system during manufacture or prior to issue. 
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IMPROVEMENTS IN OR RELATING TO FINANCIAL TRANSACTION CARDS 



The present invention relates to improvements 
in or relating to financial transaction cards. 

Financial transaction cards, such as bank, cred- 
it or charge cards, are particularly vulnerable to 
fraudulent use if stolen before irreversible recordal 
of identifying data, such as recordal of the name of 
the card holder or account number. Manufacturers 
of such cards employ, therefore, very high levels of 
security within a manufacturing plant to ensure that 
card 'blanks' are not stolen. These security mea- 
sures usually include continuous audits of the num- 
ber of cards at each stage in the manufacturing 
process, which are both time consuming and cost- 
ly. The present invention seeks to alleviate the 
problem of monitoring card blanks against theft 
during manufacture by the provision on or within 
the body of each card of a magnetic element, 
which is frequently referred to as a 'tag* or 'tagging 
element*. Unauthorised removal of a tagged card 
from a manufacturing or other secure area may 
then be detected by electronic article surveillance 
systems, which may operate on the principles used 
for retail magnetic tagging systems, installed at all 
access points to the area. 

Accordingly, there is provided a financial trans- 
action card comprising a substrate and a tagging 
element of relatively high permeability low coer- 
civity magnetic material for detection by an elec- 
tromagnetic surveillance system, the tagging ele- 
ment being arranged for deactivation when the card 
Is arranged to bear card identifying data. 

Preferably, the tagging element comprises a 
NiFe alloy which is positioned to underlie a region 
of the card which is embossed with identifying data 
such that the tagging element is deactivated by 
embossing of the identifying data or. alternatively, 
to underlie a high coercivity magnetic component 
provided on the card for recording the card iden- 
tifying data such that the tagging element is deacti- 
vated by recordal of the data on or within the 
magnetic component. 

Additionally, the present invention also pro- 
vides a method for tagging financial transaction 
cards prior to the recordal thereon of card identify- 
ing data, the method comprising providing a finan- 
cial transaction card with a tagging element of 
relatively high permeability low coercivity magnetic 
materia] for detection by an electromagnetic sur- 
veillance system, and deactivating the tagging ele- 
ment when the card is arranged to bear the card 
Identifying data. 

The present Invention will now be described, 
by way of example, with reference to the accom- 
panying drawings, in which: 

Figure 1 illustrates a schematic plan view of a 



card incorporating a tagging element in accor- 
dance with one embodiment of the present in- 
vention; 

Figure 2 illustrates a schematic side view of the 
6 layer structure of the card shown in Rgure 1 ; 

Figure 3 illustrates a schematic plan view of a 
card incorporating a tagging element located 
under a stripe of relatively hard magnetic ma- 
terial in accordance with a further embodiment 
io of the present invention; 

Rgure 4 illustrates the characteristic signal 
pulses generated by the card shown in Figure 1 
when interrogated by an alternating current 
magnetic field; 
16 Figure 5 is a schematic plan view of a card 
incorporating a tagging element which has been 
deactivated by overlaid embossing of card issue 
details; and 

Figure 6 illustrates the signal pulse generated 

zo by the card shown in Figure 5 when interrogated 
by an alternating current magnetic field. 
Referring to Rgure 1, a financial transaction 
card 2 is provided with a tagging element 4 in the 
form of a thin foil of a high permeability, low 

25 coercivity magnetic material, such as a thin film of 
NiFe alloy deposited on a polyester substrate. The 
card 2 may be fabricated as a laminate structure 
from two sheets 6, 8 of suitable plastics material, 
such as PVC, with the tagging element 4 disposed 

30 between the sheets 6 and 8, as shown in Rgure 2. 
The arrangement shown in Figure 2 may be lami- 
nated together to form the card by any suitable 
heated press as is well known in the art. 

Rgure 3 shows an alternative embodiment of 

35 the present invention in which the card 2 Is also 
provided with a magnetic component in the form of 
a stripe 10 of low permeability high coercivity mag- 
netic material which may be used to record card 
identifying data, such as user details, and which is 

40 arranged to overlie the tagging element 4. Prefer- 
ably, the high permeability tagging element is 
made narrower than the stripe 10, which is typically 
a particulate magnetic coating of about 330 Oe 
coercivity, and is aligned with one or more of the 

45 data tracks of the stripe 10. 

The dimensions of the high permeability tag- 
ging element 4 are chosen to provide a relatively 
low magnetic demagnetising factor when magnetis- 
ed in one direction and the easy axis of mag- 

60 netisation of the tagging element 4 Is made to He in 
this same direction. This easy axis of magnetisa- 
tion may be achieved by the application of a suit- 
ably orientated d.c. magnetic field when the NiFe 
alloy is deposited on the polyester substrate. The 
NiFe alloy may comprise, typically, 80% Nickel 
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20% Iron and be in the form of a long thin narrow 
strip approximately 1 micron thick, and 2 to 4 mm 
width which may extend the entire or a predeter- 
mined portion of the length of the card. 

When the card 2 is passed into an area mon- 
itored by electronic article surveillance (EAS) 
equipment, such as by attempted theft, it Is interro- 
gated by an alternating current magnetic field, one 
cycle of which is shown by the trace 12 in Figure 

4, which In the example shown has a peak mag- 
netic field strength of approximately 400 
amperes/metre (5 oersteds) and a frequency of 500 
Hz. The tagging element 4 present in the card 
causes a tag signal, consisting of characteristic 
sharp pulses 14, to be generated by the sense 
colls of the EAS equipment. The pulses 14 are 
used to activate an alarm indicating that a tagged 
card 2 is present in the monitored area, the char- 
acteristic shape of the pulses 14 enabling the EAS 
equipment to distinguish the tagged card from 
everyday metallic items passing through the area, 
thereby minimising false alarms. 

When the card 2 is issued to a user it Is 
undesirable for the high permeability tagging ele- 
ment 4 to remain active as spurious alarms could 
occur when a tagged card was carried legitimately 
through the monitoring area of a retail magnetic 
tagging system. The tagging element 4 can be 
deactivated in a number of ways. For example, the 
plastics sheets 6, 8 used to form the card substrate 
may be deformed in the region thereof overlying 
the tagging element 4. The localised displacement 
of the plastics material breaks up the high per- 
meability tagging element 4 into a number of 
smaller magnetically polarised elements. 

In a preferred method of deactivation by de- 
formation this is achieved by arranging the tagging 
element 4 in a region of the card which is used for 
recording card identifying data, such as embossing 
of user name, account number or card number; as 
indicated by reference numeral 16 in figure 5. 

When embossed with data as shown in Figure 

5, the break up of the tagging element 4 into a 
number of smaller elements results in a greatly 
increased demagnetising factor so that when the 
card is interrogated by the a.c. magnetic field 12, a 
tag signal 18 of the form shown in Figure 6 is 
generated, i.e. the characteristic sharp pulses 14 
are no longer generated by the sense coils of the 
EAS equipment. As the sharp pulses 14 are not 
sensed, the alarm is not activated, and hence the 
card 2 is permitted to pass unhindered through the 
monitored area. Embossing, therefore, deactivates 
permanently the card tagging element 4. 

Alternatively, with the arrangement shown in 
Figure 3, the tagging element 4, being located so 
as to underlie the stripe 10, is arranged in mag- 
netic communication with the stripe 10. The iden- 



tifying data, which preferably is recorded mag- 
netically onto the stripe 10 when the card is issued, 
produces a pattern of alternating north and south 
magnetic poles along the length of the high per- 

5 meabllity tagging element 4, thereby deactivating 
the tagging element 4. 

It will be realised that, with the embodiment 
shown In Figure 3, the tagging element 4 can be 
reactivated by deletion of the user details from the 

10 hard magnetic stripe 10. This reactivation of the 
tagging element can be particularly advantageous 
if, for example, cards are returned by users to a 
bank as, the tag can be readily reactivated at the 
bank enabling the cards to once again be mon- 

15 itored against theft. 

In order to make the tagging element 4 insensi- 
tive to bending of the card 2, the NiFe alloy may 
be deposited on a polyester substrate in a manner 
such that it has an inherent benign strain which has 

20 minimal effect on permeability but which is larger 
than any detrimental strain that the card 2 is ex- 
pected to experience prior to deactivation of the 
tagging element 4 by selective deformation of the 
sheets 6, 8. samples of methods for manufacturing 

25 tagging elements with benign strains are disclosed 
in our co-pending UK patent application No. 
8923156.7. 

In order to simplify manufacture of the cards 2. 
the high permeability tagging element 4 may be 

30 deposited onto one surface of the sheets 6, 8 and 
not onto an intermediary polyester film, as pre- 
viously described. With NiFe alloy this could be 
achieved by electroless deposition of a current 
carrying strike layer, eg a layer of copper followed 

35 by electrodeposition of the NiFe alloy. 

Alternatively, the card 2 may comprise a lami- 
nate of three sheets of plastics material, such as 
PVC, with high permeability tagging elements 4 
deposited on both sides of the central PVC sheet. 

40 This particular arrangement would be particularly 
advantageous if the high permeability magnetic 
material used to form the tagging element was 
magnetostrictive, as at least one of the high per- 
meability tagging elements 4 would still produce 

45 the characteristic sharp signal pulses 14 in the 
sense coils of the EAS equipment even if the 
laminated card was subjected to bending. 

The tagging element 4 may also be fabricated 
by depositing a film of the NiFe alloy onto a 

so release layer carried by a thin polyester base. 
Subsequently, the NiFe film may be peeled from 
the polyester base, enabling the tagging element 
thickness to be made extremely small, typically 
about 1 micron, making such elements particularly 

65 suitable for location, in the embodiment shown in 
Rgure 3, on an outer surface of the PVC sheets 6 
or 8 and underlying the hard magnetic stripe 10. 
To assist manufacture of cards embodying such 
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extremely thin tagging elements the NiFe film may 
be provided with an overlying adhesive layer which 
is used to adhere the NiFe film, whilst still bonded 
to the polyester base, to a surface of the PVC 
sheets 6 or 8. The polyester base may then be 
separated from the NiFe film, providing the very 
thin tagging element on the card. Additionally, the 
release layer may be arranged not only to permit 
the separation of the NiFe film, carrying the release 
layer, from the polyester base but also to serve as 
an adhesive for the exposed surface for the NiFe 
film, thereby facilitating the adhesion of subse- 
quently deposited layers, e.g. the magnetically 
hard stripe 10, to the tagging element 4. 

The tagging element 4 can, therefore, be read- 
ily incorporated into financial cards, either located 
on a surface of or between the PVC sheets 6, 8, 
using existing manufacturing techniques. 

Although the present invention has been de- 
scribed with reference to specific embodiments, it 
is to be understood that modifications may be 
effected whilst remaining within the scope of the 
invention. For example, the invention has been 
described with reference to laminated card struc- 
tures with the tagging element 4 disposed between 
the plies of the laminate. Equally, the card 2 may 
comprise a single sheet of deformable material 
with the tagging element supported on either the 
front or rear surface of the sheet. 

Furthermore, the tagging element has been 
described In the form of a relatively long narrow 
strip. As the film of high permeability magnetic 
material is of approximately 1 micron thickness, the 
length and width of the film will invariably be large 
In comparison to the thickness. Hence other 
shapes of tagging element may be utilised whilst 
maintaining the desired magnetic profile for the 
tagging element 4. 



Claims 

1. A financial transaction card comprising a sub- 
strate and a tagging element of relatively high 
permeability low coercivity magnetic material for 
detection by an electromagnetic surveillance sys- 
tem, the tagging element being arranged for deac- 
tivation when the card is arranged to bear card 
identifying data. 

2. A card according to Claim 1 wherein the sub- 
strate comprises a laminate of two sheets of plas- 
tics material with the tagging element supported on 
an inner face of one of the sheets. 

3. A card according to Claim 1 wherein the sub- 
strate comprises a laminate of a core layer of 
plastics material, for supporting the tagging ele- 
ment, bounded by two further sheets of a plastics 
material. 



4. A card according to Claim 3 wherein the core 
layer of plastics material has a tagging element of 
magnetic material formed on both sides thereof. 

5. A card according to any one of Claims 1 to 4 
5 wherein the tagging element comprises a layer of 

NiFe alloy deposited on a polyester substrate. 

6. A card according to any one of Claims 1 to 4 
wherein the tagging element comprises a layer of 
copper and a layer of NiFe alloy. 

10 7. A card according to any one of the preceding 
claims wherein the tagging element is dimensioned 
so as to provide a relatively low magnetic demag- 
netisation factor when magnetised in one direction 
thereof and the easy axis of magnetisation of the 

75 element is arranged to lie in the same direction. 

8. A card according to any one of the preceding 
claims wherein the tagging element is provided 
with an inherent benign strain. 

9. A card according to any one of the preceding 
20 claims wherein the tagging element comprises a 

strip of magnetic material. 

10. A card according to any one of the preceding 
claims wherein the tagging element is arranged to 
underlie a region of the card for embossing with 

25 the card identifying data whereby the tagging ele- 
ment is arranged for deactivation by embossing of 
the data. 

1 1 . A card according to any one of Claims 1 to 9 
further comprising a magnetic component of rela- 

30 tively low permeability high coercivity magnetic 
material for recording the card Identifying data and 
arranged in magnetic communication with the tag- 
ging element for enabling magnetic polarisation of 
the tagging element, whereby the tagging element 

35 is arranged for deactivation by recordal of the card 
identifying data on or within the magnetic compo- 
nent. 

12. A card according to Claim 11, when appendant 
to Claim 9, wherein the magnetic component is in 

40 the form of a stripe arranged to overlie the striplike 
tagging element. 
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